Photogeneration of free radicals from eumelanogenic intermediates and metabolites.
We have recently demonstrated that cysteinyldopas, pheomelanogenic precursors and excreted eumelanogenic metabolites, are photolabile and initiate DNA damage in vitro. In this study we have extended our photochemical investigations to eumelanogenic indole intermediates and metabolites. Continuous-wave photolysis of 5,6-dihydroxyindole (DHI), 5,6-dihydroxyindole-2-carboxylic acid (DHICA), or its 5-methoxylated metabolite (HMICA) with biologically relevant ultraviolet radiation (i.e., wavelengths greater than 300 nm) resulted in rapid destruction of starting material. Using ESR spin-trapping techniques we observed the initial production of free radical species; prolonged photolysis resulted in the formation of polymeric photoproducts. Radicals were trapped by the nitrone spin trap 5,5-dimethyl-1-pyrroline N-oxide (DMPO) and characterized by their ESR spectra as hydrated electrons and hydrogen atoms. Experiments further demonstrated that while DHI photoionizes, the two indole-2-carboxylic acid derivatives do not ionize appreciably upon irradiation, rather homolysis of X-H bonds appears to be a significant photochemical pathway. The potential photobiological significance of melanogenic indole intermediates is discussed.